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Specif ic  heat at  constant pressure, cal/(g) (OK) 
4 
Derivative of logarithm of peasu re  with respect t o  logarithm of density 
at constant entropy 
Coefficient cf viscosi ty ,  poise 
PI4 p = ---_I_ c -($i-q 
I 




q p o x i m t e .  
products of coaus t ion  becoae available, a more rigorow procedure fo r  
cozzputi~-4 the p r o p r t i e s  of mixtures m y  also be jmtified. 
men more r e l i ab le  transpr+, propertlee for the various 
I 
Curves of specif ic  heat a t  constant pressure, coeff ic ient  of vis-  
cosity,  and coeff ic ient  of thermal conductivity f o r  G ~ X  precsures are 
plot ted il? figures 7 t o  9 as functions of weight percent fuel. 
t ions of ~ ~ ~ i 1 i m i ~ x . i  cx,d frozen coqos i t ion  &air3 the expansion proceas, 
scveral sdd i t io rc l  csliplatioms were mck aoemiw frozen corii2osition. 
These w e  presmted  i n  the followial: h b l e  together w i t h  ccrreqonding 
eq-i l ibr ium data f o r  the stoichiometric equivalence r a t i o  and expmslon 
t o  two Ut i tudes :  
F r o z m  coynosition. - In ord.zr to corqasc data baeed on t i e  assrmp- 
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a 
pressure of -90 pounds Fer squu'e inch Gbaolute may be used a t  other 
c h m h r  pressures with s i m i l a r  small differences. 
be obtained by additional performance computations for  &her chamber pres- 
sures. 
Greater precision can 
Levis Fl ight  Propulsion Laboratory 
c\) 
Rational Aiivisory Comittee for  Aeronautics 




1. Gordon, Sanford, and Huff', Veaxl N.: Theoretical Performance of 
Liquid Hydrogen and Liquid Fluorine as a Rocket Propellant. 
NACA PJ-1 E52Ll1, 1953. 
2. Rossini, Frederick D., Wa,pan, W n d d  D., Evans, William H., Levine, 
S ~ z ~ e l ,  and JPTfc, Irving: 
nc:;ic Properties. 
C o r x r c e ,  Fcb. 1952. 
Third cd., Chez~. Rub'cer Publishing Co., 1951-1952. 
Solected Values of Chemical Thermody- 
Eat. Eur. Standards Circular No, 500, Wpt. 
3. Boc?,.r;-,m, Chgrles D. : 
4. K i Y n ? r ,  Scot t  Be, I?:mdolyh, C a r l  L., Jr., arid Gilles?ie, Rollin W. : 
Fendbook of Chemistry and Fhysics. Thirty- 
8 
The i22i1SiVJ cr' Liq-r id  FhoL-ine. JGW. hi. Chen. SOC., V O ~ .  74 , 
EO. 4, Feb. 20, 13.j2, pp. 1026-1087. 
5. B u f f ,  Veer1 R. ,  Gord-on, Sm€ord, and b!orrell, Virginia E.: 
k t h o d  and Tk,--r- s~;TIs-,~~c Teblcs €or Cor;putation of Equiiibrium 
Coqos i t ion  and Ter2zrzture  of C1imica.l Reactions. 
1951. <Eupers:d.es IUCA Ti:'s 2113 and 2161.) 
General 
NACA Eep. 1037, 
6. Diehl, \.:alter S. : 
Rep. 218, 1925. 
Stands-rd Atmsphere - Tables and Data. NACA 
10 J HACA RM E53426 
TABLF: I o  - PROPERTIES OF LIC$JID PROPELLANTS 
--E37 [Teqoratures In superscripts,  OC.3 1Properties 
I.:c)lecular weight, M 
Density, g/cc 
Freezing point, OC 
Boiling point, OC 
Viscosity, cectipoises 
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Fuel i n  propel lant ,  percent  by weight 
Figdre 5. - Theore t ica l  ratios of nozzle-ex l t  area t o  t h r o a t  
%-ea of l i q u i d  ariincnia with lLquld f?aor ine .  
expansion a x i u r d . ~  squll ibrlum c o r ~ p o s i ~ i o n ;  ccn:bustion- 
ehzz9:.5s1. p?e3~iur'c-, 300 comas per sqcare  inch  absolute;  e x l t  
presnuTe correaponding to a?.t l  tude 1r.dicatcd. 
I s e n t r o p i c  
~~ 
. ...... ~. .- - -. 
NACA RM E53A28 
. 
Fuel i n  p r o p e l l s n t ,  percent  by vielght 
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